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Thomson's belief in an essential truth in Carnot's theory.
At the same time he was equally fascinated by Joule's
apparently unanswerable experimental demonstration of the
conversion of heat into work. Joule knew his results were
incompatible with Carnot's assumption of the indestructi-
bility of heat, and therefore rejected the whole of Carnot's
theory. Thomson could not see how the theory of Carnot
and the experiments of Joule could be reconciled. Helm-
holtz was in the same difficulty. On the basis of Joule's
experiments and many natural facts, and at the expense of
the rejection of Carnot's theory, he had composed his great
work on the Conservation of Force, which was published in
1847 but not read by Thomson until 1852.
The resolution of the apparent conflict between Carnot's
theory and the theory of the conservation of energy was
published by Clausius in 1850. This great discovery made
liim the chief founder of the science of thermodynamics.
In his paper Clausius explains how Thomson has clarified
and developed the interpretation of the researches of
Carnot and Joule and brought out the apparent contra-
dictions between them. But he believes "nevertheless that
we ought not to suffer ourselves to be daunted by these
difficulties, but that, on the contrary, we must look stead-,
fastly into this theory which calls heat a motion, as in this
way alone can we arrive at the means of establishing it or
refuting it. Besides this, I do not imagine that the diffi-
culties are so great as Thomson considers them to be, for
although a certain alteration in our way of regarding the
subject is necessary, still I find that this is in no case con-
tradicted by proved facts. It is not even requisite to cast
the theory of Carnot overboard, a thing difficult to be
resolved upon inasmuch as experience to a certain extent
has shown a surprizing coincidence therewith. On a nearer
view of the case, we find that the new theory is
opposed not to the real fundamental principle of Carnot, but
to the addition *no heat is lost,' for it is quite possible that
in the production of work both may take place at the same
time; a certain portion of heat may be consumed and a
further portion transmitted from a warm body to a cold

